We newly obtained 38 K-Ar dates for the Tanzawa tonalite and related rocks. The dates for hornblendes in the tonalite as well as that for hornfels adjacent to it indicate that the Tanzawa pluton was formed about 7 Ma. Widely distributed 4-5 Ma age for biotite could be interpreted as a rapid cooling of the body that started at this time. An 40Ar/39Ar age study suggests that ages older than 10 Ma, which were obtained for samples collected in the southwestern part of the body, are due to excess argon in the samples.
Introduction
The Tanzawa Mountains are located in the South Fossa Magna, central Japan. The Tanzawa Group, which consists mainly of products of submarine volcanism, widely covers the eastern part of the area, whereas the Tanzawa pluton, whose major members are tonalitic body and some gabbroic bodies, distributes in the western part. Because fossils occur scarcely in the Tanzawa Group, paleontological investigations have contributed little information on the chronology of the Tanzawa mountains.
Field observations indicate that, although it is still under a discussion whether or not the tonalite intruded into the upper Tanzawa Group (SHIMAZU et al., 1971; SUGIYAMA,1976) , the middle Tanzawa Group was undoubtedly intruded by the tonalitic body (MIKAMI, 1958) . Hence, the age of accumulation of the middle Tanzawa Group restricts the maximum age of the intrusion. There are some reports that Lepidocyclina (Nephronpidina) and Miogypsina occur in the middle Tanzawa Group (MIKAMI, 1955; SUGIYAMA, 1976) . Based on an accompanied occurrence of these. two species in the same horizon, SATO et al. (1986) suggested that the middle Tanzawa Group was formed 15-16 Ma ago.
Studies of Ashigara Group, which distributes south of the Tanzawa Mountains, have provided another information. Since fragments of the tonalite are frequently observed in the Shiozawa Formation (the upper part of the Group), the tonalitic body must have reached the surface of the earth in Pleistocene, the time of the accumulation of the Formation (HUCHON and KITAZATO,1984) . *Present address: Japex Geoscience Institute , Inc., Akasaka Twin Tower East Wing, 3rd floor, 2-17-22, Akasaka, Minato-ku, Tokyo 107, Japan. **Present address: Hitachi Electronics Service Co . Ltd., 504-2, Shinanomachi, Totsuka-ku, Yokohama 244, Japan. SATO et al. (1986) suggested that this old biotite age might indicate that the tonalite in the western part is older. In order to investigate this possibility, we collected samples not only from the main body, which is represented by the Azegamaru and Yushin subbodies, but also from the Mt. Ishiwari subbody and from a smaller satellite body north of the Mt. Ishiwari. The dates of most of our Azegamaru type tonalite samples have been published by SAITO (1989).
Samples
We collected samples from S areas. Sampling locations and informations are shown in Fig. 1 and in Table 1 .
The Kurokura river area is located in the easternmost part of the field. Samples YS-02 and -03 are the Yushin type tonalite. A hornfels and an amphibolite samples were collected from areas adjacent to the body.
The Nakagawa river flows the eastern part of the Azegamaru subbody from north to south. Samples from the Nakagawa river area (NK-O1, -02, -03) were obtained from the northern part of the body. We collected one sample from the Otakizawa subbody (OT-01 ) which was intruded in the first stage.
In Omatazawa and in Murokubo river areas, we made systematic samplings in order to investigate age distributions in marginal parts of the body. Samples obtained from these localities belong to the Azegamaru type tonalite. We also obtained one sample (SS-01) from a gabbroic body which is distributed north of the Murokubo river area and is suggested to have intruded prior to the tonalite.
The Mt. Ishiwari subbody consists of the westernmost part of the tonalitic body. The tonalite of this subbody is classified into the Yushin type (SUGIYAMA,1976) . We obtained a fresh Yushin type tonalite sample (IS-01) near the top of the mountain. The sampling site may be very near to the Kawano and Ueda's sampling site. The northern margin of the subbody is abundant with xenoliths of the adjacent hornfels. We collected xenolithic hornfels (IS-02b) as well as host tonalite (IS-02a) from this margin. IS-03 is a sample of a crystalline schist collected in the vicinity.
Several kilometers north of the Mt. Ishiwari body, a small satellite body (Shishidome body) exists. Tonalite of this body is classified into the Azegamaru type (SUGIYAMA,1976) . We obtained a sample (IS-04) of this body.
We separated fairly fresh hornblende from most of the samples. On the contrary, biotite is badly chrolitized in all of the Azegamaru type tonalite samples. Fairly fresh biotite was separated from some Yushin type samples. For some hornfels samples, we decided to use whole rock for the analysis because mineral separation is unrealistically difficult. Petrological observations of the samples are listed in Table 1 . discussion about a sequence of intrusive activities is impossible. In the Kurokura river area, tonalite yields hornblende ages of 6 Ma and biotite ages of 4.5 Ma. The 4.5 Ma biotite ages agree fairly well with that reported by KAWANO and UEDA (1966) and by SATO et al. (1986) . A hornblende age of 5.6 Ma for an amphibolite from the adjacent . Tanzawa Group (YS-01) agrees well with the hornblende ages in the tonalite, whereas a hornblende in a neighboring schist (YS-01) shows a little younger age of 4.4 Ma.
A biotite sample (IS-01b) from the Mt. Ishiwari shows an age of 8.4 Ma, which fairly agrees with a 7.8 Ma age reported by KAWANO and VEDA (1966) . A 6.6 Ma age of a coexisting hornblende (IS-01a) is, however, significantly lower than the biotite age. Hornblendes in a hornfels xenolith (IS-02b) and in its host tonalite (IS-02a), and a whole rock sample of contacting crystalline schist (IS-03) also yield ages about 7.0 Ma. These hornblende ages indicate that the old age of the biotite is probably due to excess argon. A hornblende sample from the Shishidome body (IS-04) also shows a similar age.
A hornblende separated from a diabase (SS-01) yields an age of 6.7 Ma. Although the gabbroic body from which this sample was obtained is considered to have been intruded prior to the Tanzawa tonalite, the obtained age is younger than the age found in the neighborin tonalite which is the oldest. 4.2 40Ar-39Ar dating 40Ar-39Ar analysis was not very successful (Table 3 and Fig . 5 ). We obtained negative ages for the highest two temperature fractions. In these fractions, Ca-induced 36Ar occupied very large percentage in the total 36Ar. Negative ages must be the results of inadequate correction of Ca-induced 36Ar. By irradiating K2SO4 and CaF2 in the same series of irradiation, but not in the very same capsule that the sample was irradiated, we obtained the 
